. Micrographs of selected R 22.1 Pd 11.1 Ge 66.7 alloys prepared by direct synthesis in resistance furnace: a) R = Pr: Pr 2 PdGe 6 (grey phase); Pr 2 Pd 3 Ge 5 (light grey phase); Ge (dark phase) b) R = Nd: Nd 2 PdGe 6 (grey phase); Nd 2 Pd 3 Ge 5 (bright phase); Ge (dark phase) c) R = Sm: Sm 2 PdGe 6 (bright phase). No other phases are visible in this area. d) R = Er: Er 2 PdGe 6 ( dark grey phase); Er(Pd x Ge 1-x ) 2 (light grey phase on the right). Other phases are unknown ternary germanides, still to be investigated. e) R = Yb: Yb 2 PdGe 6 (grey phase). No other phases are visible in this area. f) R = Lu: Lu 2 PdGe 6 (grey phase); Lu(Pd x Ge 1-x ) 2 (bright phase); Ge (dark phase) Figure S2 . Differential Thermal Analysis curve (heating regime; 5°C/min) for an arc melted sample of nominal composition La 21 Pd 7 Ge 72 . Figure S3 . Calculated X-ray powder patterns for Pr 2 PdGe 6 with oS72 and mS36 unit cells (structural data are taken after the structure solution and refinement performed in this work for samples prepared by direct synthesis and by In-flux, respectively). Table S1 . Synthetic conditions applied in order to synthesize and isolate a La 2 PdGe 6 single crystal (+ means that the phase of interest has been detected in the sample, -means that it has not been detected). Synthesis in In flux cycle III + Many small crystals of "pure" 2:1:6 (no border) 
Nominal composition
Cycle I 25°C (10°C/min) → 950°C → 350°C (-0.2°C/min) → furnace switched off Cycle II 25°C → (2°C/min) → 1000°C (5 h) → (-1.0°C/min) → 850°C(48h) → (-0.3°C/min) → 25°C Cycle III 25°C → (10°C/min) → 750°C (24 h) → (-0.5°C/min) → 25°CR=Ce d [Å] R=Pr d [Å] R=Nd d [Å] R=Er d [Å] R=Yb d [Å] R=Lu d [Å] RGe3
